Choline deficiency and chemical carcinogenesis.
We have reviewed the current status of our knowledge concerning the biologic effects of dietary choline (lipotrope) deficiency in modifying chemical carcinogenesis in experimental animals and discussed its possible mechanisms. Choline deficiency produces various pathologic lesions, involving virtually every organ of the body, as a result of a decrease in phospholipid and acetylcholine synthesis and in the supply of labile methyl groups. The liver is the only organ in which a relationship has been consistently demonstrated between choline deficiency and chemically induced tumors. The deficient diet enhances the initiating potency of several carcinogens and acts as a strong cocarcinogen. Diet also exerts a strong promoting effect, though the possibility that it is a complete carcinogen cannot be ruled out. Phase I enzymes of the carcinogen metabolizing system are uniformly depressed by choline deficiency, but very little information is available regarding the effects of diet on Phase II enzymes that detoxify carcinogen metabolites. Possible modifications of carcinogen-induced DNA damage and their repair processes have not been adequately scrutinized. Solid evidence suggests that feeding a choline-deficient diet leads to enhanced liver cell proliferation, an inadequate supply of methyl groups for transmethylation reactions, and membrane lipid peroxidation. Induced cell proliferation and hypomethylation of DNA may alter the state of gene expression, including that of specific cellular oncogenes. Lipid peroxidation may alter the structure and function of membrane receptors related to liver cell growth or may directly damage cellular DNA. Thus these alterations, individually or in combination, could play a critical role in the diet-induced modification of chemical carcinogenesis.